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NOTES BY THE EDITOR. 
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MEXIbAN CLIMATOLOGIUAL DATA. 

I n  order to extend the isobars and isotherms southward so 
that the students of weather, climate and storms in the United 
States may properly appreciate the influence of the conditions 
that prevail over Mexico the Editor has compiled the follow- 
ing tables from the current numbers of the Boletin Mensual 
as published by the Central Meteorological Observatory of 
Mexico. The data there given in metric measures have been 
converted into English measures. The barometric means are 
as given by mercurial barometers under the influence of local 
gravity, and therefore need reductions to standard gravity, 
depending upon both latitude and altitude ; the influence of 
the latter is rather uncertain, hut that  of the former is well 
known. For the snke of conformity with the other data 
published in this REVIEW these correct,ions for local gravity 
have not been applied. 

Mexican dola for June, 1896. 

Colima (Seminario) ..................... 
Colima .......................... 
Quadalajara (Obs. d. Est.) ..... 
Quanajnato ..................... 
Jalapa.. ......................... 
Leon.. ........................... 
Yagdalena (Sonora) .................... 
Yazatlan ....................... 
Merida .......................... 
Mexico (E. N. de 8.) ............ 
Morelia (Seminario) ............ 
Oaxaca .......................... 
Pabellon ........................ 
Pachuca ........................ 
Puebla (Col. Cat.).. ............. 
Queretaro ....................... 
Saltlllo (Col. 9. Juan). .......... 
8an Luis Potosl ................. 
Silao.. ........................... 
Toluca.. ......................... 
Trejo (Rac.Silao,Qto.) ................. 
Zacatecas ...................... 
Zapotlan (Seminario) ........... 

Mexlco (0ba.Cent.) ............. 
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Colima (Seminarlo). ................... 
Colima.. ......................... 
Coliacan ......................... 
Guadalajara (Obs. d. Est.). ..... 
Quanajuato ..................... 
Jalapa.. ......................... 
Lagos (Llceo Guerra) ........... 
Leon ........................... . I  
Magdalena (Sonora) ..................... 
Mazatlan ........................ 
Merlda .......................... 
Mexlco (Oba. Cent.) ............ 
Mexico (E.N.de 5.) ............. 
Yorelia(8eminario). ............ 
Oaxaca .......................... 
Pabellon.. ....................... 
Pachnoa ........................ 
Pnebla (Col. Cat.). ............. 
Queretaro ....................... 
Saltlllo (Col. 8. Juan) ........... 
San Luis Potosi ................. 
Silao ............................ 
Tacnbaya (0be.Nac.). .......... 
Tolnca.. ........................ 
h e j o  (Hac. Silao,Qto.) 
Zacatecaa ...................... 
Zapotlan (Seminario). .......... 
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THE PERIODICITY OF GOOD AND BAD SEASONS. 

A lecture on the above subject, delivered June 3, 1896, by 
H. C. Russell, director of the astronomical observatory and 
tleo of the meteorological service a t  Sydney, N. S. W., is pub- 
ished in an abridged form in the English journal Nature, for 
Qugust 20, 1896. The importance of long-range predictions 
,o the agricultural interests of the United States demands 
h a t  we give our careful attention to the discovery announced 
3y Mr. Russell that, in general, there is a periodicity of nine- 
,een years in the occurrence of droughts. He began by study- 
ng the statistics of the records in Australia since 1788, the 
jate of the foundation of the colony of New South Wales, 
tnd here first found evidence of a 19-year period. He next 
round that  the droughts of India coincided with those of 
4ustralia, so far as the records went, and that he could, by 
neans of the Indian record, plausibly locate the greatest of 
111 the droughts in Australia as having occurred in 1769-70. 
Up to this time he had not studied the ordinary dry years 
geparately from those in which phenomenal droughts oc- 
:urred, but had found that bad or droughty years usually 
:ame in groups of from three to seven. The end of the first 
ltnd the beginning of the second year of drought was the date 
wed by him i n  his studies. 

Russell now divided the droughts into first and second class, 
treating each separately, and proceeded to study European 
gtatistics. Between the years 900 and 1896, A. D., the interval 
3f nine hundred and ninety-six years embraces about fifty- 
two periods of nineteen years each ; he found that of the fifty- 
two repetitions of years when droughts should be expected they 
were actually present on forty-four of these ; of the eight miss- 
ing years, six occurred between 900 and 1000, A. D., when the 
historical record is very incomplete. Starting with 1896, and 
reckoning backward to 900, Russell found 78 droughts in dif- 
ferentcountries somewhere in the world that fit into the period 
i f  recurrence of droughts of the first class. During the same 
period he found that  there should be fifty-one returns of the 
year that  is characterized‘by second-class droughts, and that 
history actually records 89 such droughts in different countries 
on thirty-six of these periods. There is, therefore, a total of 
167 droughts between the years 900 and 1896 that  occur on 
the years when droughts are to be expected, according to  
Russell’s 19-year period, and there remain only 41 other 
droughts on record, scattered through various discordant 
years ; of these latter, 26 are considered by him to belong to 
a third class, that  is irregular in Australia, hut more regular 
and more important in the Northern Hemisphere. Mr. Rus- 
sell, therefore, claims that  out of 208 recorded droughts, 193 
fit into his cycle of nineteen years, and that as this cycle has 
continued for a thousand years, so i t  may be trusted to justify 
forecasts based upon it. 

Going farther back in history, our author finds that of 
20 droughts recorded in B. 0. years, 19 fit into his drought 
cycle, and the fact of such a remarkable agreement is urged 
as a confirmation of the historical chronology, although it 
seems reasoning in a circle. The drought predicted to Pharaoh 
by Joseph apparently belongs to the same period as that pre- 
dicted by Elijah forty-two cycles (or forty-two times nine- 
teen years) later ; the drought predicted hy Elisha occurred 
nineteen years, or one cycle, after that of Elijah, and these 
ancient predictions seem to Russell to shorn that the Egyp- 
tians and Jews knew of this 19-year period. He even con- 
siders i t  possihle that the records kept by the Assyrians since 
the year 3800 B. C. must have shown them this 19-year 
period in droughts, as it is known to have also shown them 
the similar period of eighteen years in eclipses. 
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Russsll further finds that  red rains, due to red dust floating 
in the atmosphere, argue the prevalence of very dusty weather ; 
a t  least, it is true that  in New South Wales red rain and red 
dust, immediately attend severe droughts. He  finds that, be- 
ginning with the year 738 B. C., there are 69 recorded falls of 
red rain, every one of which fits into his 19-year cycle. 
If these sere  really due to droughts, then they add ten more 
records of drought years to the one hundred and ninety-three 
quoted above, a d  leave only five years 011 which no droughts 
are recorded out of two hundred and eight years in which 
they should have occurred according to Russell’s cycle. But, 
furthermore, Mr. Russell states that great hurricanes, great 
frosts, and even the wet years and the fluctuations of h e  
great lakes of the world, all fit into this cycle. Finally, he 
suggests that, as  these statistics all point toward a lunar influ- 
ence, he has, therefore, examined this subject wit,h the fol- 
lowing reeults : 

1. Great droughts of the first class occur in the years when 
the dates of eclipses accumulate near March 21 and Sep- 
tember 21. 

2. Droughts of the second class (of shorter duration, but 
more intense than those of the first class), together with gales 
and hurricanes, occur when the dates of eclipses accumulate 
in February or just before March 21 and in August or just 
before September 31. 

3. Droughts that  are less severe in intensity than those of 
the first class, but last much longer than those of t,he second 
class, occur when the dates of eclipses accumulate in April or 
just after March 21 and in October, or just after September 21. 

Remarks o’)i t.hc ctbove.-For sonie years past t,he search for 
periodicities in n~eteorological phenomena has apparently 
abated; the small value of the so-called sun spot or 11-year 
period in recent years seemed to show that  aft.er all t.here were 
110 iniporhnt  astrononiical periodicities in meteorology, and 
students have therefore directed their attention more to the 
coniplex resid ts that  flow from the variations of moisture a d  
of insolation combined with the irregularities of the earth’s 
surface. It has, in fact, been very plausibly shown t.0 be 
probable that  no long-continued periodicity can be main- 
tained in the atmosphere by the annual and diurnal changes 
in insolation, and that  if such periods exist they must he 
maintained (or their existence must be forced) by the direct 
action of some external body. Inasmuch as the 11-year sun 
spot and the 28-day lunar periods are rarely appreciable and 
inasmuch as Laplace has shown that solar and lunar semi- 
diurnal tidal waves in the atmosphere, due to the action of 
gravitation, must be inappreciable i t  would seem that there 
is very little reason left to expect any other periodicity to be 
forced upon the atmosphere. On the other hand hions. A. 
PoincarB, of the Mebeorological Society of France, by a labori- 
ous study of the daily intersational maps of the Nort,hern 
Hemisphere showed that  there is a small systematic periodic 
northward and southward mdvement of the large areasof high 
pressure that  form a permanent feat.ureof theAtlant,ic and Pa- 
cific Oceans, and that  t.his movement depends upon the move- 
ment of the moon from the north to the south side of the earth’s 
equator, or vice verso,, in the course of its ninnthly revolution 
around the earth in its own orbit. Thisoscillation north and 
south of the tropical areas of high preesure is therefore a 
semimonthly or 14-day lunar tide. By virtue of this .tide 
the regions of easterly trades snd  of westerly winds have 
their boundaries periodically displaced and any one station 
near their boundaries would probably experience a variation 
in  the intensity and direction of the wind depending upon 
the lunar month ; probably a similar variation in rainfall 
and cloudiness would also be found for such locations, but 
not necessarily for the world in general. 

It is evident that  when the sun and moon conspire, that  is 
to  say, when both are north of the equator, or both south, 

these tidal influences will be most conspicuous, and this ia 
what happens when eclipses occur. Inasmuch as eclipses re- 
cur every eighteen years and eleven and one-third days one 
would therefore naturally look for an 18-year period sqper- 
posed upon the lunar monthly period already indicated and 
t,his IS-year period would show itself not only in the time of 
occurrence: but especially in the intensitmy of the disturbances. 
For example, if the high area, with its northeast winds and 
clear skies, which brings dry weather to Spain and Portugal, 
moves east,ward or northwa.rd whenever the nioon is farthest 
north of t.he equat,or, and especially so when the sun is also 
farthest north, then bhis combination (which occurred on the 
28th of June, 1878, and on the 8t.h of July, 1896,) should 
mark the year when droughts may he expected in that region ; 
of course the rainy regions are also pushed farther north 
in Europe and Great, Brit,ain. During the whole of the years 
1878 and 1896 the moon attained extreme northerly and 
southerly positions, and under t,lie tidal influence of the 
nioon there was a tendency of the areits of high pressure 
throughout the world to a~ssume a more northerly position 
tha,n in 1887, which is nii(1wn.y between. 

If the semimonthly lunar tide, explained in the previous 
paragraph, has any influence on the tropical areas of high 
pressure and on the weather at their boundaries, then when 
the moon is persietently farthest north in combination with 
the s~in,  as in the sumn~ers  of 1878 and 1896, we ought to have 
relatively warm, clear, dry weather in western Europe and on 
the west coast of North America : relatively cold and rainy 
weather south of latitude 40° S. in Australia mid South 
Anierica ; relatively dry, warm, and clear in the rest of Aus- 
tralia, in southern Africa,, and on t,he west coast of South 
America. It is plsusihle that  by assembling a large number 
of predictions, based on the general circulation of the atrnios- 
phere one may demonstrate that  during the last half cen- 
bury, or since the kjeginxiing of the publicat.ion of daily 
weather maps there has heen an appreciable connection be- 
tween the motions of the moon and the general character of 
the seasons on the borders of the great areas of high pressure. 
Inasmuch, however, as the lunar tidal influence can stimii- 
late the prodnction of rain in  one region of the globe while 
it simultaneously produces drought in another, therefore one 
must be very careful not to consider t,he droughts in any t w o  
regions as confirmatory of the lunar influence unless these 
regions have the proper geographical situat,ion relative to the 
areas of high preqsiire, and unless corresponrling unusual 
rains occur in other properly located regions. 

As a rule, drought,s that  are sufficiently severe to seriously 
affect crops or produce famine, are, in the United States, the 
culminat,ion of several years of rains so light that  the ground 
has become dried out to a considerable depth, they are, how- 
ever, distinctly of a local character, rarely covering twenty- 
five square degrees. They represent small spots of great de- 
ficiency, while a larger area of general deficiency exists near 
by, and other a.reas of excess exist farther away. From our 
limited point of view we consider the locations of these areas 
to be determined by accident,al causes, the general outcome 
of which is the formation of &reas of descending air, clear 
sky, and less than normal rainfall. But there are some cases 
in whic,h t.he drought is due to the weakness of the horizon- 
tal wind, as in India, where a failure of the southwest mon- 
soon-or in the Islaud of St. Helena, where the failure of the 
southeast trade-or the Barbndoes, where the failure of the 
northeast trade is disastrous ; these are caees where the ordin- 
ary rain depends directly upon the ascent of air that is pushed 
from t,he lower stra.tum up over hills and mountains. One 
should be very careful about combining the records of 
droughts in these localities with the records from regions 
where rainfall is due to inore general causes. Again, the 
records of famine in lower Egypt have little or no relation 
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to the rainfall in that  country but depend entirely upon the 
proper utilization of the annnal overflow of the Nile, whose 
waters come from two sources, Abyssinia and Central Africa. 
This water supply for the Nile depencls, like that  of the hlis- 
sissihpi, upou two or three rainy regions, each of which is 
governed by its own laws. We should fall into hopeless con- 
fusion if we should indiscriniinately combine together the 
records of droughts in such various climatic regions in hopes 
of deducing natural perioclici ties or other meteorological laws. 

ON HIGHS AND LOWS. 
A Correspondent in Dublin, Incl., reqnestfi the Editor of the 

REVIEW to give its renders “ R O I ~ C  inforination on high and 
low in regard to the barometer: i t  is iiot clrnr to some whether 
high refers to the long or short arm of the niercnry and low 
vice tremn.” 

The words “ high ” and “ low ” are used as contractions for 
“ high pressure ” and “ low pressure.” Inasmuch as atmos- 
pheric pressure is measurecl by the harnmeter, these expres- 
sions are also equivalent to saying that the coluniu of mercury 
in the barometer is a tall or a short one. If a syphon bar- 
ometer is used, the top of the long column is above the top 
of the short coliiinn by a larger or smaller aniunnt ; the dif- 
ference in height between the tops of the long itnd short col- 
umn is usually more than 30 inches when the pressure is high 
and less than 30 inches when the pressure is low xiid when 
the station is near sea levrl. If an aneroid Ix~ronieter is used, 
the index or pointer usually turns toward the right hand for 
higher pressures and toward the left hand for lower pressures. 

If the reader has access to a map showing the conclition of 
the atmosphere a t  any time, and such weather mays are clis- 
tributecl by thousands every dag, he will perceive that the 
published barometric pressure is expressed in inches and 
hundredths and that  the height of the barometric column 
ranges hetween 23 and 31 inches. The map shows, IJY nieans 
of isobaric lines, the regions where the pressure is the same. 
Some of these isobars i’nclose a region of high pressure and 
others a region of lbw pressure. These regions move along 
day by clay, as shown by successive maps, and the tracks piir- 
sued by their centers are published regularly on C’harts I and 
I1 of the ~ I O N T H L T  WEATHER REVIEW. High areas are the 
regions of high barometric pressure and low areas are the re- 
gious of relatively low barometric pressure. With tlie high 
areas we usually associate cool or cold, dry, clear weather and 
gentle winds. With the low areas we usually expect warmer, 
moist, cloudy, and rainy weather and strong winds, and some- 
times also thnuderstornis, tornadoes, and hailstorms. There- 
fore, the low areas are sometimes spoken of as storm centers. 

The term barometric pressure or simply baronietric rend- 
ing is often used without realizing its nieaning in meteor- 
ology. Ordinarily we appreciate the temperature of th t  air 
by our personal sensations so clearly that  when we see a 
record of 100° F., we instinctively think of the heat and the 
temperature, and the most ordinary meteorological observer 
doubtless sees iu his mind’s eye the relative levity or buoy- 
ancy of the air, due to the fact that i t  is expanded by high 
temperature. But our nervous organization is not generally 
sensitive to the ordinary changes of atmospheric pressure ; 
we have not a mechanical sense to  tell lis of the pressure or 

push of the ordinary air. Occasionally one will be found 
whose ears ring when the atmospheric pressure is high or 
whose nerves pain him when the pressure is low. To the 
meteorologist, however, the expression high or low pressure 
conveys an idea of force eserted in conipresfiing the atnios- 
phere a,nd of espansive force wit,hin every cubic inch by 
mhicli it tries to enlarge its boundary. To him a high 
barometer nieans that the air is being condensed by pressure, 
aud .I*bce ~ ‘ c m a  a low barometer that  the air is expancling by 
reason of the relief of pressure. The pressure ordinarily 
eserted hy tlie atmosphere is about 15 pounds to the square 
inch. This pressure would balance the weight of a column 
of-mercury 1 inch square and 30 inches high. This is the 
pressure that is holding every cubic inch of our lower atmos- 
phere within its hounds ; if the pressure relaxes the cubic 
inch of a.ir expands. If, for instance, the weather map 
shows that a region of low pressure is advancing upon any 
station, the observer may expect to find t>he air within any 
confined space push outwa.rd through every possible aper- 
ture; the air in the soil couies up;  t11a.t within a cavern 
pushes nut t,hrough the entrance : buhbles of a,ir in liquids 
expand in size ; herinetically sea.led cans bulge outward. 
These arid siniilar phenomena show the observer that the 
pressure of the atinosphere upon all bodies a t  the surface of 
the earth has diminished and that internal preesures that 
before were counterbalanced by t.he atmospheric pressure 
now have the preponderance. The force that pushes the air 
forward when t,he wind blows is this atmospheric pressure of 
about 15 ponnds t n  the square inch, or rat,her i t  is the dif- 
ference in atmospheric pressure, since the full pressure of 15 
pounds to t,he square inch coulcl only come into play when 
the air or wind is hlowing into an ahsolut,e vacuum. 

The motion of the wind is the result of pressure froin be- 
hind just as truly as is the niot.ion of the piston rod of a 
locoinot.ive engine. The piston usually has the atmospheric 
pressure of 15 pounds to the square iuch on one side of i t  
and the steani pressure of 100 or 200 pounds t,o the square 
inch on the ot,her side, and t,his great difierence of pressure 
i H  necessary in order that SO sniall a pist,on inay do so much 
work. The pressure and the action of the stealn engine piston 
are int,ense. On the other hand, in the a.tmosphere a small 
port~ioii of air moving along as a rapid wind has a very little 
excess of pressure in the rear over that in front,. A vertical 
sheet of air 1 foot thick moving forward as the front, uf a 
violent gust niay, for iustance, have b pressure of 99..50 inches 
in front and 39.51 inches in t,he rear; t,his difference of .01 
of an inch is about of the whole pressure, or about 0.005 
pounds per square inch, or 0.72 pounds per scliiare foot. 
Now: a cubic foot of air weighs about ifv of a pound, and as 
the almve force is c,ontinuously pushiug this niass, i t  soon 
gives i t  a, great velocity, tind inaintains i t  a,t t h t .  velocity by 
contiiiuoncily overcoining frictidn and other resistances. The 
atinospheric pregsure pushing froin #I1 sides toward a region 
of low pressure soon sets t,he air into a whirling motion ; i t  
niay be on a very small scale, forming a waterspout or a tor- 
nado that woulcl scarcely make any show on our daily weather 
map, or it niay be in great whirls, such as constitut.e hurri- 
canes or other c,yclonic storins, and which a.re those treated 
of in the chapter on areas of low pressure. 

METEOROLOGICAL TABLES. 
By A. J. HEXBY, Chief of Divlslon of Records and Meteorological Data. 

Table I gives, for about 130 Weather Bureau stations 
making two observations daily and for about 20 others 
making only the 8 p. m. observation, the data ordinarily 
needed for climatological studies, viz, the monthly mean 

pressure, the monthly means and extremes of temperature, 
the average conditions as to moisture, cloudiness, niovement 
of the wind, and the departures from normals i n  the case of 
pressure, temperature, and precipitation. 


